Objective: Nutritional warnings have recently been suggested
Front-of-pack (FOP) nutrition labelling has been developed in an attempt to provide simple visual cues that empower citizens to quickly and easily identify unhealthful food products and encourage more healthful choices (1, 2) . Various FOP labelling schemes that differ in the type of information they provide, and particularly in the degree to which they assist citizens to judge product healthfulness, exist (3) . Directive schemes provide an overall evaluation of product healthfulness and have been reported to be the most effective in helping consumers to accurately evaluate product healthfulness and encouraging changes in their food choices (3) (4) (5) (6) (7) (8) . Several directive FOP nutrition labelling schemes have been developed worldwide, including the Nordic Keyhole (9) , the Australian Health Star Rating (10) , the French five-colour nutrition label (5-CNL) (11) and nutritional warnings (12) . Nutritional warnings have recently been implemented in Chile, where products should include black octagonal signs when their content of energy ('calories'; i.e. kilocalories, 1 kcal = 4·184 k), sugar, saturated fat or sodium exceed predetermined criteria (13) , therewith constituting a food with an 'imbalance'. In the Latin American context, this scheme seems particularly appropriate given the high availability of ultra-processed products with unfavourable nutrient profile in the current food market environment (14) (15) (16) . Consumption of ultra-processed products has shown the sharpest growth in middle-and low-income countries, partly due to the strong presence of such foods in the marketplace and increased income of citizens from low-and middle socio-economic level (16, 17) . Ultra-processed foods are usually cheap and are heavily promoted by intense marketing campaigns (15) . For this reason, lower socio-economic groups are particularly vulnerable to these foods due to the high relative importance they attach to price in their decision-making process, their lack of literacy needed to interpret marketing claims and their lack of nutritional knowledge (16, (18) (19) (20) . In this sense, recent research has shown that adults and children from low socio-economic level have a more positive attitude towards and are less critical towards labels of ultra-processed foods than those from middle and high socio-economic level (20, 21) . This situation requires attention of policy makers as it constitutes a case of vulnerable consumer groups not being able to make informed choices (22) .
Research on the ability of nutritional warnings to encourage more healthful food choices is still limited, as is research on citizens' perception of this scheme. Therefore, assessment of how citizens perceive and interpret nutritional warnings is highly relevant for policy makers in countries considering adopting this type of scheme to encourage their citizens to make more healthful food choices.
The breadth of research on FOP nutrition labelling schemes has shown that their effect should be expected to be minor if consumers are not familiarized with them (23) (24) (25) . These studies provided evidence that FOP nutrition labelling needs to be accompanied by communication campaigns. Such campaigns can provide information about how to use the labelling scheme, guide interpretation and encourage citizens to take nutrition labelling into account in their food choices.
Behaviour change theories typically suggest that several factors or triggers need to be given to achieve the desired change (26) . Therefore, communication strategies should aim at 'reaching' the citizen repeatedly and in various ways to encourage changes in their purchase decisions (27, 28) . Efforts destined to encourage citizens to use FOP nutrition labelling should be accompanied with other policy measures aimed at supporting behaviour change or constituting a different communication channel, to allow for repeated contact and variation of the message and context.
The design of communication campaigns and other accompanying policy measures should be preceded by an in-depth understanding of citizens' perception. This approach has been highlighted as useful for the adoption of other policies to support dietary behaviour change (29) . Insights on citizens' perspective and behaviour can provide a useful input for the design of successful strategies during the implementation of this public policy, to increase awareness more effectively and encourage widespread use of FOP nutrition labels. However, research on consumer perception and reaction to nutritional warnings is still limited. In particular, no published research has been found exploring citizens' perception and interpretation of this FOP nutrition labelling scheme.
Citizen perception of public policies is shaped by sociodemographic variables (30, 31) . In the specific case of nutrition labelling, prior research has shown that gender, age and socio-economic level modulate the ability of FOP labels to modify food choices due to differences in nutrition knowledge and the relative importance attached to the nutritional composition of foods in daily purchase decisions (32, 33) . In particular, socio-economic level has been identified as one of the main variables influencing how people choose and perceive food products (34, 35) . Therefore, this variable is expected to largely influence interpretation of FOP nutrition labelling schemes, as well as their impact on food choices. For this reason, the identification of citizen segments with different perception of nutritional warnings can contribute to the development of targeted communication strategies that effectively encourage people to take nutritional warnings into account when making their food choices (25) and aid the choice of the best accompanying policies.
In this context, the aims of the present work were to: (i) explore how citizens perceive nutritional warnings and how they expect to react to them; (ii) evaluate public support of this public policy; and (iii) evaluate sociodemographic differences in perception of and reaction to nutritional warnings. Results from the present work are expected to deepen understanding of how citizens perceive nutritional warnings and to provide recommendations for the design of policy measures accompanying their introduction.
Materials and methods
The study was conducted in Uruguay, a country located in the south-east of South America with one of the highest rates of overweight and obesity (64·9 %) on the continent (36) , and in a time of a political debate on the implementation of nutritional warnings as a public policy to tackle the obesity epidemic (37) . An online survey was implemented to explore Uruguayan citizens' perception of nutritional warnings using open-ended and multiple-choice questions. The decision to conduct the study online was made based on the large penetration of the Internet in Uruguay, which reached 88 % of the population older than 10 years old in 2017 (38) . Considering that 94 % of adult Uruguayan Internet users have a Facebook account (38) , the survey was targeted exclusively to Facebook users. The selected sampling frame can be considered as fairly representative of the Uruguayan population.
Participants
A sample of 1416 people was recruited using a Facebook advertisement targeted at Uruguayan Facebook users older than 18 years. The advertisement was available during a two-week period in June 2017. During recruitment, participants were invited to participate in a study related to food labels conducted by Universidad de la República. No incentives were provided to participants. The study was anonymous, and no personal or sensitive data were collected.
The sample was randomly drawn from a much larger respondent group of 4300 respondents who had completed the survey, to arrive at a sample which represents the share of the different socio-economic groups in the population. Socio-economic level was estimated using the methodology proposed by the Centro de Investigaciones Económicas (39) . The quota sampling aimed at a distribution of 20 % respondents of low and high status, respectively, and 60 % of middle status. The characteristics of the participants included in the final sample are summarized in Table 1 .
Questionnaire
The survey was administered online using Compusense Cloud (Compusense Inc., Guelph, ON, Canada) and was divided into three main sections. The first section consisted of two open-ended questions and one closed question about participants' perception of and expected reaction to nutritional warnings. Participants were presented with the following text: 'The Ministry of Health is evaluating the inclusion of complementary information about the nutritional composition of packaged foods. Products with excessive content of sugar, fat and salt should include warnings (as those shown in the Figure) in the front of their package', accompanied with the design of the warnings (Fig. 1 ). They were asked to freely note down their opinion about the proposal. No word limit was implemented. Then, respondents were asked to indicate what they would do if they went to the supermarket and saw one of the products they usually buy, but containing nutritional warnings, using a multiple-choice question with the following options: 'I would keep buying the same product', 'I would buy a product of the same category with fewer warnings', 'I would buy a product of the same category without warnings' and 'I would refrain from buying the product category'. After selecting their response, they had to explain the motives for doing so by answering an open-ended question.
The second section aimed at evaluating support of the warning scheme using statements related to attitudes towards the scheme and assessment of helpfulness and potential advantages. Participants were asked to indicate their degree of agreement with nine statements (Table 2 ) using a five-point Likert agreement-disagreement scale (1 = 'completely disagree', 5= 'completely agree'). The third section contained a series of sociodemographic questions.
Data analysis
Qualitative analysis of open-ended questions An exploratory approach was used to analyse the openended questions.
Responses to the open-ended questions were analysed using content analysis following an inductive coding approach (40) . Responses were classified into themes by one of the researchers and verified by an additional researcher. The same procedure was used to classify the content of the responses included within each of the themes into sub-themes. Frequency of mention of each sub-theme/theme was determined by counting the number of participants who mentioned words within that sub-theme/theme and expressed as percentage.
Descriptive and quantitative analysis of multiple-choice questions and attitude and perception statements Perception of and reaction to the warnings was assessed by analysing the multiple-choice question and by inspecting the degree of agreement to the statements related to attitudes towards and assessment of the warnings. Responses to the Likert scales of the second section of the questionnaire were analysed using descriptive statistics. Differences in perception of warnings between gender, age and socioeconomic status were evaluated using the χ 2 test.
Results
The results are presented in the order of the sections of the survey; that is, first, the results of participants' assessment *Socio-economic level was estimated using the methodology proposed by Centro de Investigaciones Económicas (39) . of nutritional warnings, and second, assessment of sociodemographic differences.
Consumers' perception of nutritional warnings
Content analysis of the open-ended question exploring participants' opinion about nutritional warnings identified a total of seven themes: general attitude, advantages, expected positive consequences, factors conditioning success, reasons for the implementation, disadvantages and additional policies. For each of the themes, subthemes were identified. Themes, sub-themes and examples of individual responses are shown in Table 3 . The great majority of participants (95·3 %) described their general attitude towards the policy as mostly positive. Only 2·2 % of the participants perceived nutritional warnings as negative.
Participants stressed a series of advantages of nutritional warnings: they are easy to understand, they would facilitate decision making and they would enable informed choices. Participants also stressed that warnings would be easy to identify on food labels and would quickly capture their attention, encouraging them to consider nutrition information in their decision making. Some of the participants (1·0 %) also stated that this type of visual sign would be in 'competition' with the marketing strategies of food companies, minimizing the influence of the latter on their food choices.
The expected positive consequences of the implementation of nutritional warnings were highlighted by 15·9 % of the participants. As shown in Table 3 , the most frequently mentioned expected consequence was related to raising awareness about the nutritional composition of foods. Participants also thought that the implementation of this type of FOP label would encourage people to make more healthful choices and, in turn, improve the health status of the population. Warnings were also regarded as an educational tool, particularly for vulnerable groups, such as people with low nutritional knowledge and children. Some of the participants stated that warnings would be useful for them to teach their children about food healthfulness and which foods they should infrequently eat. Another expected positive consequence derived from the implementation of the warnings was food reformulation. A proportion, albeit small, of the participants indicated that nutritional warnings would encourage food companies to reformulate their products and to develop more healthful foods.
Participants discussed factors conditioning the success of the policy, which were mainly related to the characteristics of the warnings and their implementation (Table 3) . Participants referred to the size of the warnings and stressed that they should be large in size to ensure easy identification. They also indicated that warnings should be compulsory on all packaged foods, that implementation should be quick and that the government should implement strict controls. Participants mentioned the need to accompany the implementation of the warnings with communication campaigns that raise awareness, explain how to interpret the warnings, and clearly communicate the risks associated with the consumption of sugar, fat and sodium. A small share of participants suggested changes to the warnings to increase their efficacy. As shown in Table 3 , 2·0 % of the participants suggested changes in the design of the warnings, mainly their colour and shape, whereas 0·9 % stated that quantitative information about nutrient content should also be included in the warnings to facilitate comparison among products.
Reasons for the implementation of the warnings were mentioned in the responses to the open-ended question, which were mainly related to the need to rely on simple and trustworthy information. Participants referred to the difficulties they experience when trying to find and understand conventional back-of-pack nutrition information. They also stressed that food companies frequently use deceptive marketing strategies to convey the idea that certain products are healthful. Information was regarded as a citizen right and *Scores were measured on a five-point Likert scale (1 = 'completely disagree', 5 = 'completely agree'). 'Information about how much quantity products contain is not enough to clearly evaluate whether they are healthful or not'; 'Nowadays we do not understand the information or it is not easily accessible'
6·9
Health problems of the population 'It is necessary given the serious health problems of the Uruguayan population' 3·0
Deceitful marketing strategies 'Many products are advertised as healthful but they are not'; 'The market is full of deceitful marketing strategies' 2·3 Information is a consumer right 'It would help us realize our citizens' rights' 0·9 
2·4
It does not consider positive nutrients 'Information should be included on both "good" and "bad" products'; 'I would also highlight positive things. For example, vitamins, minerals, low in sodium'
0·8
It scares 'These signs would scare people so that they do not consume those products'; 'The signs are too negative. I would say aggressive'
0·7
The information is already available on the labels 'Nutrition information is enough'; 'It isn't necessary to include these signs. Nutrition information is already complete' 0·6
It does not include non-packaged products 'What happens with the products that are sold in a takeaway or consumed in a restaurant?' 0·4
It is confusing 'It is more confusing than informative'; 'It can create confusion in people without nutrition education' 0·3 It does not educate consumers 'It does not pursue the objective of educating people'; 'It does not educate consumers' 0·2 It would reduce sales of products 'What would happen with small shops when sales of these products decrease?' 0·4 It does not allow to compare products
'It does not allow me to compare products' 0·1
It encourages unhealthful reformulation 'My great fear is related to producers. For example, they could replace sugar for other substances that can be even more harmful for our body'
0·1
Additional policies 14·7 Additional labelling policies 'It is urgent to label GMO'; 'It would be nice to have labels for products that contain gluten and dairy' 13·1 Regulation of marketing practices 'Advertising of these substances should be prohibited' 0·8
Prohibition of specific products 'These products with excess should be prohibited' 0·6 Taxes and subsidies 'It is not enough. Healthful foods should be subsidized and unhealthful products should pay more taxes' 0·1 Promote consumption of natural products 'Policies should aim at encouraging people to consume fresh home-made foods' 0·1 GMO, genetically modified organisms. Percentages do not sum up to 100 % because each participant could give responses related to more than one sub-theme.
warnings as a measure to enforce it. Participants also stressed that the implementation of nutritional warnings was necessary given the serious health problems related to overweight and obesity in the country. A small proportion of participants (8·7 %) highlighted disadvantages of the policy. The most frequent concerns were related to the lack of quantitative information about nutrient content in the warnings and doubts regarding the criteria selected for classifying nutrient content as excessive. The rest of the disadvantages were mentioned by less than 1 % of the participants (Table 3) .
Finally, 14·7 % of the participants indicated that additional policies should be implemented to promote healthy eating in the Uruguayan population (Table 3 ). These policies were mainly related to additional labelling policies: labelling of genetically modified foods (6·4 %), more salient information about additives and ingredients (3·0 %), and the inclusion of information about food allergens (3·7 %).
Responses to statements related to the assessment of nutritional warnings As shown in Table 2 , high public support for nutritional warnings was found. The great majority of the participants regarded nutritional warnings as a good policy (item 1; 95·4 %), whereas the percentage of participants perceiving the policy as 'useless' was markedly low (item 2; 4·6 %).
The great majority of the participants also showed a positive disposition to take the warnings into account for choosing their foods (items 4 and 7) and stated that the warnings would help them to clearly identify unhealthful products (items 5 and 6) and to improve the quality of their diet (item 3; Table 2 ). In addition, most of the participants agreed with the statements related to the positive effect of the warnings on the quality of the diet (item 9) and the health status of the Uruguayan population (item 8).
Differences between sociodemographic groups in the assessment of nutritional warnings Support of the policy (Table 2) was not significantly affected by gender, age and socio-economic status, as evidenced by the non-significant differences in the frequency distribution of responses to items 1 and 2 (P > 0·14). The influence of sociodemographic variables was also non-significant for the items related to the effect of nutritional warnings on the quality of the diet and the health status of the Uruguayan population (items 8 and 9; P > 0·45). In addition, gender, age and socio-economic status did not significantly (P > 0·09) influence participants' disposition to take nutritional warnings into account when choosing foods (item 7).
However, participants' perceived helpfulness of the warnings was significantly different for gender and socioeconomic status. The percentage of participants agreeing with item 3 ('It would help me improve the quality of my diet') was significantly higher (P = 0·026) among those from low socio-economic status (90 %) v. those from medium and high socio-economic status (86 % and 84 %, respectively). In addition, the percentage of participants who agreed that nutritional warnings would allow them to be more knowledgeable about the nutritional composition of the products they buy (item 6) increased significantly (P = 0·009) with age, from 83 % for 18-24-year-old participants to 98 % for participants older than 65 years.
Finally, willingness to take the warnings into account when choosing their foods (item 4, reversed) was significantly lower (P = 0·001) for 18-24-year-old participants compared with those in the other age groups: 88 % v. 91-93 %.
Expected purchase behaviour after the implementation of the warnings When participants were asked what they would do if the product they usually buy was found to include warnings, the great majority indicated that they would modify their choice. As an explanation, they mainly referred to interest in health. As shown in Table 4 , only 5·8 % of the participants indicated that they would keep on buying the same product if it contained warnings. Reasons for not changing their choice were mainly related to already being aware of nutrition information, habits and infrequent consumption of unhealthful packaged foods (Table 4) . However, 26·8 % of the participants who answered that they would keep buying the same product indicated that they would buy it less frequently if it contained warnings.
Among those participants who answered that they would modify their choice, substitution by a similar product without warnings was the most frequent option, followed by category abandonment and finally substitution by a similar product with fewer warnings (Table 4) . However, it is important to highlight that some participants indicated that their decision would depend on the food category and the characteristics of the other products in the category. In general, these participants stressed that they would change their choice if the product was frequently consumed, whereas in the case of products that are infrequently consumed they would not make changes. Regarding the characteristics of the other products in the category, they indicated that apart from the number of warnings, they would also consider price, brand and sensory characteristics.
The most frequently mentioned reason for changing the product was related to interest in health and healthy eating, regardless of the type of change (Table 4) . Some of the respondents highlighted that although they are interested in eating healthfully, they usually do not have access to sufficient information to evaluate whether products are healthful or not. Participants also indicated that once the warnings were implemented, they would have such information available and that they would be more conscious of their eating behaviour. This, in turn, would enable them to change their choice to a healthier product. Trust in the policy and the Ministry of Health was also mentioned by participants as a reason for altering their choice.
Some of the participants who answered that they would buy a different product within the same category indicated that such an approach would allow them to eat more healthfully without having to make radical changes in their food habits. In this sense, they indicated that warnings would allow them to make progressive changes by changing their habitually chosen product to a more healthful alternative as a first step, and then changing to an increasingly more healthful product in the same or in a different category.
Discussion
Nutritional warnings are a new type of FOP nutrition labelling scheme aimed at facilitating citizens' ability to identify unhealthful products and discourage their frequent consumption. The aim of the present work was to explore Uruguayan citizens' perception of this public policy in a multi-method approach. Results provided insights of value for the design of communication campaigns and other accompanying policies to increase awareness and encourage use of the warnings. The discussion of the results is structured around the two research questions addressed in the study.
How do consumers perceive the nutritional warnings and expect to react to them, and which factors emerge as relevant for support for or opposition to the policy, from a citizen perspective? Results showed a high level of public support for nutritional warnings, even when considering that responses to the Likert questions are likely to be affected by social desirability bias. A high level of support for the policy was also expressed in the open-ended questions (Table 3 ). This result is in accordance with previous studies conducted in Europe that report that nutrition labelling is typically one of the policies with the highest citizen acceptance (30, 31) . Nutrition labelling has also been regarded as one of the policies with the lowest stakeholder opposition (41) , which enables quick policy action. The favourable attitude towards nutritional warnings can be explained by participants' positive evaluation of their salience, simplicity and ease of interpretation. These characteristics have been extensively recognized as key determinants of the efficiency of FOP nutrition labelling schemes (42) (43) (44) . In this sense, recent research has shown that nutritional warnings have advantages over Guideline Daily Amount and traffic-light systems in terms of processing speed and ability to modify perceived healthfulness of unhealthful products (4) . The great majority of participants expressed willingness to take warnings into account when making their food purchase decisions. This implies that nutritional warnings have the potential to encourage more healthful food choices and improve the health status of the Uruguayan population. Interestingly, an analysis of the situation in Chile found that approximately half of Chilean consumers reported that nutritional warnings had influenced their food purchases one year after their compulsory introduction (45) . According to participants' responses, within-category product substitution is the most likely effect of the implementation of nutritional warnings. Thus, the policy should be expected to encourage citizens to replace their usual products by more healthful alternatives but is not expected to cause radical changes in consumer eating patterns. Similar results have been recently reported in a simulated repeated purchase experiment (46) . In Chile, a similar finding has been observed in the real market setting: 67·8 % of the Chilean consumers who took warnings into account reported selecting products with fewer warnings (45) . These results suggest that product reformulation would be an efficient accompanying policy during the implementation of nutritional warnings, while also an interesting business opportunity for food companies. Evidence of the contribution of product reformulation to improving the health status of the population can be found in the UK's gradual sodium reduction programme (47) . Interestingly, participants indicated that they would rather choose foods with no warnings than foods with fewer warnings. This contrasts with the finding from Chile and might be explained by the fact that the availability of products with no warnings might be lower than consumers expect before the implementation of the policy, particularly in product categories characterized by high sugar, fat and/or sodium content.
The impact of nutritional warnings is expected to be category-dependent. According to participants' responses to the open-ended question, nutritional warnings are mainly expected to influence their purchase decisions of unhealthful products -such as those high in sugar, fat or sodium -and, in particular, of products with a deceptively healthful image, given that consumers would be more aware of their actual healthfulness. This is in agreement with results from experimental studies which show that interpretative nutritional labelling schemes mainly influence healthfulness perception of products with a positive healthful image (4, 48, 49) . Interest in health was the most frequently mentioned motivation for willingness to consider the warnings in participants' decision-making process, which stresses the need to implement education programmes and communication campaigns targeted at increasing health concern and clearly communicating the health risks associated with excessive consumption of sugar, fat and sodium. Participants' responses to the open-ended question provided insights to the design of communication campaigns.
First, communication campaigns should inform citizens that nutritional warnings are available and clearly explain their meaning. Considering that lack of quantitative information and lack of understanding of the criteria underlying the definition of 'excess' were highlighted as disadvantages of nutritional warnings, it would be advisable to clearly explain the meaning of the expression 'excess of' in leaflets or a website specifically designed for this purpose. Second, communication campaigns should guide the interpretation of the warnings and encourage citizens to use them to make healthful food choices. Considering that respondents stressed that warnings would raise awareness of the nutritional composition of the foods they eat, references to awareness and conscious consumption in communication campaigns could positively contribute to increasing the impact of the policy. Third, communication campaigns should be based on the combined effect of multiple information channels and focus on increasing health motivation, stressing the need to prioritize health motives in food purchase, explaining the health effects of excessive consumption of sugar, fat and sodium and the rationale of nutritional warnings. In addition, the use of information channels instore could trigger health motivation at the time of purchase and motivate consumers to use nutritional warnings when making their purchase decisions. The efficiency of such an approach has recently been reported for increasing the efficiency of health logos and traffic lights (24, 25) . Finally, it is worth mentioning that trust in the policy and the Ministry of Health was recognized as a motivation for considering the nutritional warnings when purchasing foods. Trust in the messenger has been recognized as a relevant cue for trust in label information and the decision made as a result (50) . In this sense, the inclusion of a reference to the Ministry of Health in the warning sign could positively influence the efficiency of the policy.
What sociodemographic differences exist in perception of and reaction to the nutritional warnings? Previous research has shown that sociodemographic characteristics, such as age, gender and socio-economic status, influence use of nutrition information and perception of FOP nutrition labelling schemes (33, 42, 51) . However, in the present work, support for nutritional warnings was not influenced by gender, age or socio-economic status. In particular, it is interesting to highlight that although women have been reported to be more interested in nutrition information than men (51, 52) , in the present work, no gender differences were found in support for nutritional warnings, perceived healthfulness and willingness to use the warnings when purchasing foods.
Age and socio-economic status had a small effect on the perceived helpfulness of the warnings. Participants from low socio-economic status perceived the warnings as more helpful than participants from medium and high socio-economic status, which can be explained considering that people of low socio-economic status usually have lower nutritional knowledge and therefore face additional difficulties in understanding conventional nutrition information (53) . This suggests that the inclusion of nutritional warnings could contribute to reducing inequalities in the ability to make informed choices.
Age increased helpfulness perception of the warnings and disposition to take them into account when choosing foods. This result is consistent with the fact that interest in healthy eating or healthy interest usually increases with age (54, 55) and responsibility for a family (56) . Therefore, young citizens (18-24 years old) are a demographic group that will need targeted communication along with general communication campaigns to motivate the use of nutritional warnings.
The present work showed that Uruguayan citizens show a positive attitude towards nutritional warnings and provided deep insights on how they interpret this FOP nutrition labelling scheme and how they expect to behave once they are introduced into the marketplace. However, one of the limitations of the study is that citizens' accounts may differ from their actual behaviour in a market setting. In their real life, citizens are expected to face several distractors which may decrease their attention to and use of nutritional warnings. Future research should look in detail into how nutritional warnings modify citizens' food choices under externally valid conditions.
Conclusions
Several conclusions can be drawn from the qualitative and quantitative findings. First, nutritional warnings would be largely accepted by Uruguayan citizens. Perception of the policy is in line with its intended function as a simple and easy FOP nutrition label to raise greater consciousness of food healthfulness. Second, consumers expressed willingness to alter their food choices by avoiding products with warnings primarily through substitution within the same food category. However, large category differences with regard to this impact should be expected. Third, few sociodemographic differences should be expected, indicating a potentially greater impact on lower socio-economic groups and for middle-and higher-aged consumers.
As an implication, the results suggest that policy makers should expect the policy to be well accepted among citizens on implementation. Therefore, nutritional warnings would likely be efficient in impacting healthy eating patterns in the Uruguayan population and reducing the intakes of sugar, fat, saturated fat and sodium. For industry stakeholders, the results imply that a profitable reaction might be to reformulate the products so that they show at best no or fewer warnings. However, the food industry should further explore category differences in consumer reaction to nutritional warnings. Policy makers should communicate the incentive of a business opportunity entailed in the reformulation, although category differences should be acknowledged. Such accompanying reformulation would further contribute to the improvement of the health status of the population.
Results underline that the core objective of accompanying policy efforts should be to increase health motivation and interest. Warnings should be accompanied by information and communication campaigns to increase awareness of nutritional warnings and encourage citizens to take them into account in their decision-making process. In addition, cues embedded in the point of purchase that encourage citizens to look at nutritional warnings could efficiently contribute to increase the efficiency of the policy, particularly in the case of citizens with low health motivation.
In summary, results from the present work stress the potential of nutritional warnings to discourage consumption of unhealthful products, confirming findings from recent experimental studies (4, 46, 57) . Further research should investigate the effect of nutritional warnings on consumer attention and purchase decisions in the actual market setting.
